Interaction between leucine and palmitate catabolism in 3T3-L1 adipocytes and primary adipocytes from control and obese rats.
Metabolic profiling studies have highlighted increases in the plasma free fatty acid (FFA) and branched-chain amino acid (BCAA) concentrations, which are hallmarks of the obese and insulin-resistant phenotype. However, little is known about how the increase of the BCAA concentration modifies the metabolic fate of FFA, and vice versa, in adipocytes. Therefore, we incubated differentiated 3T3-L1 adipocytes or primary adipocytes from rats fed a control or a high-fat diet with: (1) 0, 250, 500 and 1000 μM of leucine and determined the oxidation and incorporation of [1-14C]-palmitate into lipids or proteins or (2) 0, 250, 500 or 1000 μM of palmitate and evaluated the oxidation and incorporation of [U-14C]-leucine into lipids or proteins. Leucine decreased palmitate oxidation and increased its incorporation into the lipid fraction in adipocytes; the latter was reduced in adipocytes from obese rats. However, palmitate increased leucine oxidation in adipocytes as well as reduced leucine incorporation into the protein and lipid fractions in adipocytes from obese rats. These results demonstrate that leucine modifies the metabolic fate of palmitate, and vice versa, in adipocytes and that the metabolic interaction between leucine and palmitate catabolism is altered in adipocytes from obese rats.